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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce an unevenness in 
the sealing strength while keeping an anti-static effect 
by providing an anti-static layer on the total surface 
of a base material except an affixing surface to a top 
tape. 

SOLUTION: On the total surface of a base material 5 
except an affixing surface 4 to a top tape, an 
anti-static layer 6 is provided. Then, as an anti-static 
treatment process for the base material 5, the base 
material 5 of a form wherein a large number of housing 
parts which are slit by a specified width, are connected 
with a flange part, is fed in a system through a guide 
roll, and only the affixing surface 4 to the top tape is 
masked with a jig, and the base material 5 is introduced 
into a spraying chamber, and to the remaining total 
surface of the base material 5, an anti-static agent is 
sprayed by a spray nozzle. Then, when the base material 
5 is dried by jetting hot air by a fan or the like, this 
carrier tape 1 wherein the total surface without the 
masking is coated with a thin dried film with 
durability, which is colorless and transparent as an 
anti- static layer, and does not cause blocking, can be 
formed in an extremely short period of time. 
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Japanese Published Unexamined Patent Application (A) No. 1 1-147569, 
published June 2, 1999; Application Filing No. 9-310696, filed November 
12,1997; Inventor(s): Hiroshi Kitaoka; Assignee: Shinetsu Polymer 
Corporation; Japanese Title: Carrier Tapes 

CARRIER TAPES 

CLAIM(S) 

1) A carrier tape characterized in that an antistatic layer is installed on 
the entire surface, excluding the area for bonding to a top tape, of the carrier 
tape substrate, in which many separate accommodating units are 
continuously made for accommodating ultra fine components. 

2) A carrier tape, as cited in Claim 1, wherein the surface resistivity is 
10 7 -10 12 Q/Q 

DETAILED DESCRIPTION OF THE INVENTION 
(0001) 

(Field of Industrial Application) 

The present invention pertains to a carrier tape, wherein many 
accommodating units are continuously made to separately accommodate 
ultra fine parts such as electronic parts and precision parts (referred to as 



electronic components), that is used for transporting, storing, and mounting 
these parts. 
(0002) 
(Prior Art) 

When lightweight electronic components, such as resistors, 
capacitors, and transistors, are automatically mounted on a circuit board by 
the prior art carrier tape, the electronic parts in the accommodating units are 
adhered to the top tape when the top tape is peeled off, or the electronic 
parts are adhered to the carrier tape due to static electricity generated by the 
friction of the top tape inner surface and by the electronic parts at a time of 
mounting the electronic components by an automatic mounting machine. To 
prevent this type of problems and the related problems, such as destruction 
and deterioration of electronic components due to static electricity, an 
antistatic agent was mixed in the carrier tape substrate (hereinafter referred 
to as a substrate) or it was coated on the entire surface of the substrate. 
(0003) 

(Problems of the Prior Art to Be Addressed) 

With the aforementioned carrier tape having the antistatic agent 
mixed in the substrate and with the carrier tape coated with the antistatic 
agent on the entire surface, sealing strength becomes non-uniform due to 

2 



bleeding of the antistatic agent on the carrier tape when the top tape is heat- 
sealed after accommodating the electronic components; therefore, it was 
difficult to control the sealing conditions relative to a carrier tape having no 
antistatic treatment. The sealing becomes unstable depending upon the 
sealing conditions, generating the poorly sealed sections and strongly sealed 
sections. The strongly sealed section is broken (delamination) at a time of 
peeling off, and the poorly sealed section is peeled off over the long time, so 
the electronic components inside the carrier tape accommodating units fall 
out. Also, the non-uniformity of peel strength is aggravated, causing the 
electronic components to fall out by jumping drive at a time of automatic 
mounting. In addition, when the carrier tape is formed, the substrate sheet is 
heated to the temperature high enough to be put to an emboss process, so 
the antistatic agent is deteriorated by heat, reducing the antistatic effect. 
(0004) 

The present invention attempt to present a carrier tape that has 
uniformity in sealing strength while preserving the antistatic effect, has 
stable peel strength, and is excellent in workability. 
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(0005) 

(Means to Solve the Problems) 

The carrier tape of the present invention is characterized in that an 
antistatic layer having the surface resistivity 10 7 - 10 12 Q/D is formed on 
the entire surface, excluding the surface area to bond to the top tape, of the 
substrate, on which are continuously formed many separate accommodating 
units for accommodating ultra fine components. 
(0006) 

(Embodiment) 

The present invention is explained in detail below with reference to 
Fig. 1 - Fig. 3. Fig. 1 shows an oblique view of the carrier tape of the 
present invention. Fig. 2 shows a sectional view of the section A - A of 
Fig. 1. Fig. 3 illustrates the substrate being put to the antistatic treatment 
for producing the carrier tape of the present invention. Fig. 3(a) shows the 
entire tape being treated and Fig. 3(b) shows a sectional view of the jig for 
masking the flange section. 
(0007) : 

In Fig. 1 and Fig. 2, 1 indicates the carrier tape, which is shaped to 
accommodate ultra fine components (not shown in the drawings) in multiple 
accommodating units that are continuously formed via the flange sections 3; 
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4 indicates the surface to be bonded to the top tape, and on the entire surface 
of the substrate 5 excluding this area, the antistatic layer 6 is installed. 
(0008) 

As to the antistatic treatment to be processed on the substrate 5 to 
produce the carrier tape 1, as shown in Fig. 3, the substrate 5, in which 
multiple accommodating units with the prescribed width are continuously 
made, is fed into the system via the guide roll 11; the surface 4 to be 
bonded with the top tape is masked with jig 12 and guided into the spraying 
chamber 13; the rest of the surface of the substrate 5 is sprayed with the 
antistatic agent by the spray nozzle 14; warm air is blasted onto it by fan 1 5 
to dry the surface; the entire surface other than the masked area is covered 
with the antistatic layer which is a dried durable thin film and is transparent 
without blocking; thus, the carrier tape 1 of the present invention is formed 
very quickly. To form the antistatic layer, other than spraying, as shown in 
the figure, the antistatic agent may be coated by using the masking jig after 
formation of the carrier tape. 
(0009) 

For the carrier tape material, a thermoplastic resin, such as A-PET, 
PS, PVC and PC, can be used, and its thickness can be 200 - 600 |nm. 

5 



(0010) 

The thickness of the antistatic layer is preferably 0.1 - L0 jum, and 
the surface resistivity is 10 7 — 10 12 Q/D as the conductive type carrier tape. 
For the material, anionic activating agent, cationic activating agent, and 
non-ionic activating agent can be used. 
(0011) 

(Embodiment Example) 

As shown in Fig. 3(b), onto the entire surface of the 8 mm wide 
substrate 5 prepared by press-forming a polystyrene resin sheet 
["KURIAREN SHEET" by ElectroChemial Engineering, Inc.] for 
accommodating ceramic capacitors, the antistatic agent [SAT 5 by Nippon 
Junyaku, Inc.] was sprayed by spray nozzle 14 to the substrate surface, 
excluding the masked planar flange area, while feeding only said area into 
the jig 12, and was dried. On the entire surface of the substrate except the 
masked area, a 0.1 - 0.4 \im transparent dried film was formed, and the 
carrier tape of the present invention, which has surface resistivity 6 - 9 x 
1 0 7 Q/D was produced. 
(0012) 

When this carrier tape was sealed with a top tape [S-type by Shinetsu 
Polymer Corporation] by a sealing machine [TWA3000 by Tokyo Wells 
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Corporation] at 145°C temperature, it peel strength was found to be 17 - 33 
g. But, the carrier tape whose substrate was mixed with the antistatic agent 
or coated with it on the entire surface could not be sealed at 145°C but could 
be sealed at 1 50°C, and the peel strength was 4 - 32 g. The carrier tape of 
the present invention had less irregularity in peel strength than the prior art 
had. 
(0013) 

When the carrier tape of the embodiment example loaded with 
ceramic capacitors (2125) was sealed and was subjected to the mounting 
test by the automatic mounting device, there were no problems that the 
ceramic capacitors (2125) cannot be suctioned due to static electricity of 
electronic components and of carrier tape and that the ceramic capacitors 
(2125) adhere to the top tape due to charge when the top tape is released. 
(0014) 
(Advantage) 

The carrier tape of the present invention has uniform sealing strength 
while preserving an antistatic effect and has excellent workability for its 
peel strength being stable. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows an oblique view of the carrier tape of the present 
invention. Fig. 2 shows a sectional view of the A - A section of Fig. 1 . Fig. 
3 shows the substrate being put to the antistatic treatment to prepare the 
carrier tape of the present invention; (a) shows the entire carrier tape, and 
(b) jig for masking the flange sections. 

1. carrier tape 

2. accommodating unit 

3. flange section 

4. surface to be bonded to the top tape 

5. substrate 

6. antistatic layer 

1 1 . guide roll 

12. jig 

13. spray chamber 

14. spray nozzle 

15. fan 
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